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Description

[0001] The invention relates to a lifting column, more
specifically a mobile vehicle lifting column. Lifting col-
umns are used for lifting passenger cars, trucks, busses,
or other vehicles. The lifting column is often incorporated
in a lifting system comprising one or more of these lifting
columns.

[0002] Conventional lifting columns comprise a frame
with a carrier that is connected to a drive for moving the
carrier upwards and downwards along a mast of the
frame. In the ascent mode, hydraulic oil is pumped to a
cylinder for lifting the carrier and, therefore, lifting the
vehicle. In the descent mode, the carrier with the vehicle
is lowered and hydraulic oil returns to the reservoir. For
example, such prior art lifting column is disclosed in U.
S. patent application publication No. 2006/0182563,
which is incorporated herein by reference.

[0003] A problem with conventional lifting columns is
that these columns restrict wheel access. This can be
problematic in case of wheel replacement, wheel hub
motor maintenance, and brake drum maintenance, for
example. These vehicle operations require several steps
that need to be performed by an operator/mechanic. The
steps include positioning of the lifting column relative to
the vehicle, lifting the vehicle with a set of lifting columns.
Atfter lifting the vehicle an axle support is positioned, and
the vehicle is lowered to engage the axle support. This
allows for removal of the (mobile) lifting column. This pro-
vides access to the vehicle wheel. Mostly a so-called
wheel dolly needs to be positioned to enable dismounting
a wheel from the vehicle. The wheel can be lowered and
removed from the vehicle using the wheel dolly. In case
of a wheel change the new wheel will be provided to the
vehicle using the wheel dolly that enables assembling
the wheel to the vehicle. After mounting the wheel the
wheel dolly is removed, the mobile lifting column is re-
positioned. After removal of the axle support the vehicle
can be lowered and the mobile lifting column carries the
vehicle. This requires a lot of steps for the operator/me-
chanic to be performed and is therefore relatively time
consuming. Furthermore, different types of equipment
are required during the lifting operation that require
movement. This constitutes a safety risk.

[0004] The presentinvention has for its object to obvi-
ate or at least reduce one or more of the above stated
problems.

[0005] Forthis purpose the present invention provides
a lifting column for lifting a vehicle, wherein the lifting
column comprises:

- aframe provided with afirst mast and a second mast;

- atleast one carrier configured for engaging the ve-
hicle, wherein the at least one carrier is moveable
relative to the first and second mast;

- a lifting mechanism with a drive for moving the at
least one carrier and lifting the vehicle,
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wherein the first and second mast are positioned on the
frame at a mast distance, and wherein the mast distance
enables access to the wheel.

[0006] Inthecontextofthe presentinventionthe carrier
relates to the moving parts of the lifting column that carry
the vehicle when lifting this vehicle. This carrier is driven
by a drive, such as a hydraulic drive, pneumatic drive
and/or electric drive. The present invention relates to lift-
ing columns, preferably mobile lifting columns, and more
preferably to wireless mobile lifting columns.

[0007] The carrier of the lifting column is capable of
carrying the vehicle that needs to be lifted. The carrier
moves upwards and downwards relative to the frame and
more specifically the mast(s) of the lifting column with
the drive. The carrier comprises a carrying part that is
configured for carrying of vehicle, or at least a part there-
of. The carrier further comprises a guiding part that en-
ables a guiding movement of the carrier relative to the
frame and more specifically the mast(s) of the lifting col-
umn. In one of the presently preferred embodiments of
the invention the drive is embodied as an integrated hy-
draulic cylinder as disclosed in U.S. patent application
publication No. 2016/0052757. Preferably, the carrying
part is one piece and moves relative to the first and sec-
ond masts with the use of one or two guiding parts. It will
be understood that other configurations for the carrier
can also be envisaged according to the invention includ-
ing a two-piece carrying part, for example.

[0008] According to the invention the frame is provided
with a first mast and the second mast. These first and
second masts typically extend in a substantially vertical
direction enabling guidance of the carrier with the guiding
part(s) thereof. The lifting mechanism with the aforemen-
tioned drive is configured for moving the at least one car-
rier along the first and second masts and thereby ena-
bling lifting the vehicle.

[0009] Providing the first and second masts at a mast
distance enables access to the wheel of the vehicle. The
mast distance is defined by the distance between the
mast sides that define the opening between the masts
for wheel access. Preferably, the mast distance is in the
range of 30-120 cm, more preferably 40-80 cm, and most
preferably in the range of 40-70 cm.

[0010] The mast distance enables wheel access such
that repair, maintenance and exchange of parts can be
performed more easily. In addition, the safety risks as-
sociated with lifting a vehicle and performing mainte-
nance are significantly reduced.

[0011] The lifting column according to the present in-
vention enables a lifting operation with areduced number
of steps and provides a safer working environment. Steps
include the positioning of the lifting column and lifting the
vehicle. For removal of a vehicle wheel or wheel hub
motor an axle support is positioned. Preferably, in case
of a wheel change the wheel is dismounted from the ve-
hicle after which the lifting column is lowered and the
vehicle is supported by the axle support. The lifting col-
umn can be used to move the wheel and to provide a
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replacement wheel, for example. The lifting column is
preferably used to lift the new parts, such as the new
wheel, and position the wheel relative to the vehicle to
enable mounting it to the vehicle. Thereafter, the axle
support can be removed and the vehicle can be lowered.
For example, this lifting column according to the present
invention obviates the need for the use of a separate
wheel dolly. This significantly reduces the number of
steps that is required, thereby enabling a more effective
repair and maintenance of vehicles. Furthermore, the
working environment is rendered safer due to the limited
number of required equipment and load shifts.

[0012] Vehicles are usually lifting with a number of lift-
ing columns. Each of these lifting columns is designed
to carry their respective load. Preferably, each of the
masts of an individual lifting column is designed to carry
this respective part of the vehicle load. This further in-
creases safety when lifting vehicles with a number of lift-
ing columns, especially in case of a failure in the drive of
one of the masts. Optionally, an individual mast is de-
signed to carry the respective load for the invidual lifting
column and not necessarily lift the vehicle in case of a
failure or emergency. More specifically, an individual
mast is designed to carry the so-called rated load of the
lifting column.

[0013] In a presently preferred embodiment of the in-
vention the first and second masts are symmetrically po-
sitioned on the frame. Positioning the masts symmetri-
cally relative to the wheel access guarantees a safe sup-
port for the vehicle and/or vehicle parts. The substantially
symmetrical design provides a safe load support reduc-
ing the risk of the lifting column bending or even collaps-
ing with therisk of a vehicle falling from one of the carriers.
[0014] Preferably, the lifting column is designed such
that the load acts on the carrier substantially in the center
between the first and second masts. Such design con-
tributes to stabilizing the load on the lifting column or
lifting columns. Providing the load substantially in the
center between the first and second mast enables a dis-
tribution of the forces acting on the lifting column in an
effective and efficient manner over the first and second
masts. This further contributes to a safe working envi-
ronment.

[0015] In a preferred embodiment of the invention the
lifting column further comprises a side-shift mechanism.
[0016] Providing the lifting column with the side-shift
mechanism enables side-shifting the carrier, preferably
the carrying part(s) thereof, thereby enabling (re)posi-
tioning of the carrier relative to the vehicle and vehicle
parts without a required movement of the lifting column
as a whole. This improves the alignment of especially
the carrier and carrying part thereof relative to the vehicle.
This enables an effective and efficient lifting operation.
In a presently preferred embodiment to the carrying part
comprises two fork parts that engage the vehicle wheel.
The side-shift mechanism preferably moves these fork
parts in a direction that is substantially parallel to the ve-
hicle length to enable alignment of the fork parts with the
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wheel, specifically the wheel axle.

[0017] In a further preferred embodiment of the inven-
tion the lifting column comprises a positioning mecha-
nism.

[0018] The positioning mechanism enables movement
of the carrier part such that the carrier is configured for
engaging different wheel diameters. In case the carrier
part comprises two fork parts the distance between the
individual fork parts can be increased or decreased to
enable handling of different wheel diameters. This im-
proves the flexibility of the lifting column for lifting different
vehicle types.

[0019] In a further preferred embodiment of the inven-
tion the lifting column further comprises a tilting mecha-
nism.

[0020] The tilting mechanism enables tilting the carrier
relative to the workshop floor. This improves safety when
working with the lifting system. For example, after dis-
mounting a vehicle wheel from the vehicle the tilting
mechanism can be activated to tilt the carrier over a tilting
angle to center and align the rim of the wheel with the
wheel hub on the axle. This enables a correct connection
and/or removal of vehicle parts and/or reduction of fric-
tional forces when working on a vehicle. Also, this tilting
mechanism improves safety of working on a vehicle. In
addition, the tilting mechanism may have a stabilizing
effect on vehicle parts that are carries with the carrier,
such as a wheel. This improves the safety when working
with the lifting column. The tilting angle is preferably in
the range of 1-8°. The actual tilting angle may depend
on the vehicle type, for example.

[0021] In a further preferred embodiment of the inven-
tion the carrier of the lifting column comprises a wheel
rotational adjuster.

[0022] The wheel rotational adjuster enables rotation
of the wheel during the lifting operation, also in a position
wherein the vehicle is at a height above the workshop
floor. Adjusting the rotational position of the wheel ena-
bles alignment of the studs on the hub with the bolt holes
in the rim. This has advantages for the operator/mechan-
ic that requires access to these vehicle parts. Preferably,
the adjuster comprises rotational engagement means
that can be manually driven or may involve the use of an
adjustment drive.

[0023] Optionally, the wheelrotational adjusteris aroll-
er that is capable of carrying the vehicle or vehicle part,
and acts as fork part. Such roller enables a vehicle wheel
to rotate when the vehicle is being lifted. This provides
additional flexibility for the operator and/or prevents that
due to unexpected rotation of the wheel the stability of
the lifting column can be influenced.

[0024] In a further preferred embodiment of the inven-
tion the lifting column comprises a locking mechanism
configured for locking a wheel and/or components of a
wheel assembly and/or other vehicle part(s) to the carrier
and/or frame of the lifting column.

[0025] Providing alocking mechanism enables locking
of a wheel and/or components of a wheel assembly
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and/or other vehicle part(s) after dismounting from the
vehicle and/or when being provided to the vehicle that is
lifted. This enables a safe lifting and/or lowering and/or
movement of these parts. The locking mechanism may
use a hook, pawl, catch, other suitable mechanical lock-
ing means and/or other suitable means including mag-
nets such as magnets including permanent magnets. It
will be understood that other suitable locking mecha-
nisms can also be envisaged according to the invention.
[0026] In a further preferred embodiment of the inven-
tion the lifting column comprises a controller that is con-
figured for controlling movements and/or settings of the
lifting column.

[0027] The controller preferably comprises a memory
for storing settings and positions of a wheel relative to
the vehicle and/or lifting column. Optionally, this involves
setting side-shift, positioner tilting and/or locking mech-
anism(s), and/or other parts of the lifting column such as
a wheel rotational adjuster. This may also include the
actual position of the wheel bolts. Storing the actual po-
sition of the wheel bolts can be interesting when replacing
a wheel. The position of the wheel bolts can be manipu-
lated and preferably recognized, as well as the position
of other parts of a wheel such as an air valve. When the
new wheel has been positioned the wheel adjuster may
rotate a wheel such that the wheel bolts can be mounted
effectively and relatively fast.

[0028] In a further preferred embodiment of the inven-
tion the lifting column comprises an electrical drive for
moving the lifting column.

[0029] Providing an electrical drive enables replacing
the lifting column automatically and/or without the re-
quirement of significant manual labor. Movements of the
lifting column are required when positioning the lifting
column relative to the vehicle and/or when removing ve-
hicle parts from the vehicle and/or collecting replacement
parts.

[0030] In a further preferred embodiment of the inven-
tion the carrier and/or part of the carrier of the lifting col-
umn comprises a release-mechanism configured for re-
leasing the carrier and/or part of the carrier from the mast.
[0031] Providing a release-mechanism enables fast
release of the carrier and/or part of the carrier from the
mast, more specifically from the first and second masts,
thereby enabling the lifting column to store parts with the
carrier and/or part of the carrier and allowing an effective
and efficient collection of replacement parts. Optionally,
replacement parts are stored with their own carrier and/or
part of the carrier. This also enables to dedicate the car-
rier and/or part of the carrier towards the specific vehicle
part to further improve safety and efficiency.

[0032] In a further preferred embodiment of the inven-
tion the lifting column further comprises a tool arm con-
figured for carrying a tool.

[0033] Providing the lifting column with a tool arm en-
ables the lifting column to effectively carry and/or hold a
tool, such as an air gun. The tool arm enables an operator
to position the tool effectively. Optionally, the lifting col-
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umn comprises at least one battery, and wherein in use
the battery is operatively connected to the tool for driving
the tool, such that the one or more batteries act as tool
drive. This provides an efficient tool, such as an air gun,
to an operator of the lifting column.

[0034] The invention further relates to a lifting column
for lifting a vehicle, wherein the lifting column comprises:

- aframe provided with a mast;

- atleast one carrier configured for engaging the ve-
hicle, wherein the at least one carrier is moveable
relative to the mast, and wherein the carrier compris-
es two or more fork parts; and

- a lifting mechanism with a drive for moving the at
least one carrier and lifting the vehicle,

wherein the carrier comprises a wheel rotational adjuster
that is configured as fork part.

[0035] This lifting column provides the same or similar
effects and/or advantages as described earlier for the
lifting column with a first and second mast. Optionally,
the wheel rotational adjuster is a roller that is capable of
carrying the vehicle or vehicle part, and acts as fork part.
Such roller enables a vehicle wheel to rotate when the
vehicle is being lifted. This provides additional flexibility
for the operator and/or prevents that due to unexpected
rotation of the wheel the stability of the lifting column can
be influenced.

[0036] The invention further relates to a lifting column
for lifting a vehicle, wherein the lifting column comprises:

- aframe provided with a mast;

- atleast one carrier configured for engaging the ve-
hicle, wherein the at least one carrier is moveable
relative to the mast;

- a lifting mechanism with a drive for moving the at
least one carrier and lifting the vehicle;

- oneormore batteries for providing power to the lifting
column and its components;

- atool arm that can be provided with a tool configured
for performing operations on the vehicle,

wherein in use the one or more batteries can be opera-
tively connected to the tool for driving the tool, such that
the one or more batteries act as tool drive.

[0037] This lifting column provides the same or similar
effects and/or advantages as described earlier for the
lifting column with a first and second mast and/or the
lifting column with the wheel rotational adjuster. Option-
ally, also the lifting column with the tool arm comprises
such first and second mast, wherein the first and second
mast are positioned on the frame at a mast distance, and
wherein the mast distance enables access to the wheel.
Also, one or more of the other components that are de-
scribed earlier can be applied in combination with the
tool arm.

[0038] The invention further relates to a lifting system
for lifting a vehicle, the lifting system comprises at least
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one lifting column as described herein.

[0039] The lifting system provides the same or similar
effects and/or advantages as described for the lifting col-
umn, more specifically the mobile lifting column. Option-
ally, the individual lifting columns can be controlled by a
central controller of the lifting system. A number of lifting
columns can be grouped together as a lifting system. In
an embodiment of such lifting system according to the
invention at least two lifting columns are being used for
lifting the vehicle. In fact, mostly four or even more lifting
columns will be grouped together in a lifting system. This
grouping can be permanent or flexible. During the lifting
operation movement of the individual carriers is control-
led by the controller involving synchronization of these
movements. In case one of the carriers has moved too
fast in the ascent mode and is too high as compared to
other carriers of the other lifting columns, in one of the
embodiments of the invention the power supply to this
carrier is either directly or indirectly lowered such that the
other carriers can catch up. Alternatively, the power sup-
ply to the other carriers is either directly or indirectly in-
creased such that the other carriers can catch up. In the
descent mode power supply is increased for a carrier that
has moved too slowly to enable this carrier to catch up
with the other carriers. Alternatively, the power supply to
the other carriers is either directly or indirectly lowered
so that the carrier can catch up.

[0040] Optionally, the lifting system comprises one or
more axle supports.

[0041] The invention further also relates to a method
for lifting a vehicle, wherein the method comprises the
steps of:

- providing a lifting system with at least one lifting col-
umn as described herein,

- positioning the lifting column relative to the vehicle,
and;

- lifting the vehicle.

[0042] Such method provides the same effects and/or
advantages as described for the lifting column(s) and/or
the lifting system.

[0043] The lifting operation includes an ascending and
descending movement of the vehicle. Optionally, the
method comprises the steps of positioning the carrier rel-
ative to the vehicle involving the side-shift mechanism,
positioner mechanism, tilting mechanism, locking mech-
anism and/or wheel rotational adjuster, or other suitable
means. Preferably, maintenance is performed optionally
including removal of a wheel and/or components of a
wheel assembly such as a brake drum or wheel hub mo-
tor. This may involve the use of an axle support. Prefer-
ably, an electrical drive is provided to the lifting column
to enable movement of the vehicle parts, preferably to-
gether with the locking mechanism and/or release-mech-
anism for the carrier.

[0044] Itis noted that features mentioned in relation to
the column and/or system can also be applied to the
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method, and vice versa.

[0045] Theinventionfurtheralsorelatesto awheeltrol-
ley configured for carrying vehicle parts, wherein the
wheel trolley comprises a wheel carrier frame configured
for carrying a number of wheels, and having wheels for
maneuvering the wheel trolley relative to a lifting column.
[0046] Such wheel trolley provides the same effects
and/or advantages as described for the lifting column(s)
and/or the lifting system and/or the method. Preferably,
the wheel trolley is configured for carrying multiple
wheels, such as four or six. In a presently preferred em-
bodimentthe wheels can be positioned on a support shaft
of the trolley. Also in a preferred embodiment an engage-
ment member is provided that is configured to move the
wheels, or other vehicle components, relative to the car-
rier frame. Preferably, the trolley comprises an electrical
drive and/or a remote control.

[0047] Thetrolley provides an effective meansto trans-
port vehicle parts to and/or from the vehicle and lifting
system that preferably comprises a number of lifting col-
umns. Preferably the trolley is capable of being maneu-
vered between the forks of the carrier, and preferably fits
between the separate masts of alifting column according
to the present invention. This provides an effective ap-
proach to pick up parts from the trolley by a lifting column,
for example. In combination with providing a lifting col-
umn with a rotational adjuster an effective combination
of lifting column/system with trolley is achieved.

[0048] Further advantages, features and details of the
invention will be elucidated on the basis of preferred em-
bodiments thereof, wherein reference is made to the ac-
companying drawings in which:

- Figure 1A-E shows the lifting column according to
an embodiment of the invention,

- Figure 2 shows a lifting system with a number of
columns according to figure 1 when lifting a vehicle;

- Figure 3 shows the lifting system of figure 2 when
one of the lifting columns is removed;

- Figure 4 shows the lifting column according to an
embodiment of the invention in combination with an
in-ground lift; and

- Figure 5 A shows a lifting column according to an
alternative embodiment of the invention;

- Figure 5 B shows a multiple wheel trolley for coop-
eration with the lifting column of figure 5 A; and

- Figure 6 A-E shows stages of the multiple wheel trol-
ley of figure 5 B.

[0049] The following description is merely exemplary
in nature and is in no way intended to limit the invention,
its application or users. While the disclosure is described
as having exemplary attributes and applications, the
present disclosure can be further modified. This applica-
tion is therefore intended to cover any variations, users,
and adaptations of the disclosure using its general prin-
ciples. Further, this application is intended to cover such
departures from the present disclosure as commonly
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known or customary practice of those skilled in the art to
which this disclosure pertains and which fall within the
limits of the appended claims. Accordingly, the following
corruption of certain embodiments and examples should
be considered merely exemplary and not in any way lim-
iting.

[0050] A lifting column 2 (figure 1A-E) is positioned on
workshop floor 4. Lifting column 2 comprises frame 6
having foot 8. In the illustrated embodiment, foot 8 is pro-
vided with a U-shaped frame comprising one or more
wheels 10 that act as a running wheel. At the other end
of foot 8 there is provided one or more steering wheels
12 that enables (easy) maneuvering of lifting column 2.
[0051] Lifting column 2 further comprises first mast 14
and second mast 16. Masts 14, 16 are provided at a
relative distance to each other that is defined by the mast
distance D. Mast distance D defines the opening between
masts 14, 16 that enables access to a vehicle wheel, for
example. Carrier 18 comprises carrying part 20 with first
carrier fork 22 and second carrier fork 24. Carrier 18 fur-
ther comprises carrier guide 26 enabling movement
along masts 14, 16. Carrier 18 is moveable relative to
masts 14, 16 using drive 28, such as a hydraulic cylinder.
Drive 28 is controlled by controller 30. In the illustrated
embodiment controller 30 is mounted in control cabinet
32 that is attached to the side of mast 16. Controller 30
is provided with memory 34 and processor 36 (schemat-
ically illustrated in figure 1B). Control cabinet 32 further
comprises display 38 and user input 40 such as touch
screen and/or buttons. Controller 30 enables actuating
drive 28 for lifting or lowering carrier 18 with wheel W
having a number of wheel bolts 42 (figure 1B).

[0052] In one of the embodiments of the invention, lift-
ing column 2 further comprises locking mechanism 44
(figure 1A-B) that comprises a locking rod and handle
46. It will be understood that locking element 44 can also
be embodied in alternative manners.

[0053] Tilting mechanism 48 (figure 1D) enables tilting
carrier 18 around an axis that extends substantially par-
allel to the vehicle length during a lifting operation. The
desired tilting angle o is provided by positioning tilting
mechanism 48 (figure 1).

[0054] Side-shift mechanism 50 (figure IE) enables
joint movement of fork parts 22, 24 of carrier 18. Posi-
tioner mechanism 52 enables a movement of fork parts
22, 24 relative to each other (figure IE) to enable adjust-
ments for the size of the wheel diameter, for example.
[0055] In the illustrated embodiment wheel rotational
adjuster 54 (figure 1C) enables rotation of the wheel dur-
ing the lifting operation. In the illustrated embodiment
wheel rotational adjuster 54 comprises a number of roll-
ers that are optionally connected to a drive. Optionally,
fork part(s) 22, 24 are embodied as wheel rotational ad-
juster 54. In other words, wheel rotational adjuster 54,
such as a roller, acts also as fork part 22, 24.

[0056] Optionally, control cabinet 32 is provided with
battery 56 (figure IE) that can be used for lowering and/or
lifting carrier 18, and also for controlling side-shift mech-
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anism 50, positioner mechanism 52, wheel rotational ad-
juster 54, tilting mechanism 48, for example. Also option-
ally, battery 56 can be used for moving lifting column 2
over workshop floor 4. This movement of column 2 may
comprise positioning of column 2 relative to the vehicle
to be lifted and/or removing and/or providing spare vehi-
cle parts. Furthermore, battery 56 can be used to power
tool 64.

[0057] Lifting column 2 optionally comprises release
mechanism 58 that connects carrier 18 to frame 4 such
that carrier 18 can be easily removed from and/or con-
nected to frame 4 of lifting column 2. This release mech-
anism 58 may involve the use of a bow, hook or bolts to
enable a releasable mechanism.

[0058] In an optional embodiment of lifting column 2
there is provided tool arm 60 (figure 1D) that is connected
to frame 4 with hinge 62 enabling rotation of tool arm 60.
Preferably, tool arm 60 is provided with a balancer and
is configured for carrying air gun 64 with one or more
cables 66. Air gun 64 is preferably provided with a pneu-
matic connection 68 to power air gun 64. Tool arm 60
can be used to position air gun 64 relative to wheel W
and is preferably capable of being stored sideways such
that air gun 64 can be placed in an optional holder. It will
be understood that other equipment can also be connect-
ed to the optional tool arm 60.

[0059] Furthermore, an optional feature lifting column
2 can be provided with crane arm 70 (figure 1D) and lifting
hook 72. Preferably crane arm 70 is provided with hinge
or swivel 74.

[0060] Lifting system 102 comprises a number of lifting
columns 2 to enable lifting vehicle V (figure 2). Lifting
system 102 can be controlled by one of the controllers
30 and/or a separate central controller 104.

[0061] When lifting vehicle V a number of lifting col-
umns 2 is grouped together as lifting system 102. Lifting
columns 2 are maneuvered relative to vehicle V. Option-
ally, side-shift mechanism 50 is used for further alignment
of fork parts 22, 24 relative to wheel W of vehicle V by a
joint movement of fork parts 22, 24. Also optional, posi-
tioner mechanism 52 is used to adjust carrier 18 to the
actual wheel diameters. Therefore, when mounting or
dismounting objects such as wheels, brake drums, brake
pads, brake discs, batteries etc. lifting column 2 can be
maneuvered into the correct position to enable optimal
replacement and/or maintenance.

[0062] After engaging wheel W vehicle V can be lifted.
An operator may access wheel W and its wheel bolts 42
through the opening defined by mast distance D between
masts 14, 16. Axle support 106 (figure 3) is positioned
to carry the load of vehicle V. After dismounting wheel
W and/or vehicle part, carrier 18 is lowered to enable
removal of the vehicle part from vehicle V. Optionally,
tilting mechanism 48 is used and/or locking mechanism
44 to enable safe removal of the vehicle part, optionally
further including the provision of a replacement part.
Equipment, such as air gun 64, can be carried by tool
arm 60. Also optional, tilting hook 72 can be activated to
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tilt vehicle parts.

[0063] After mounting replacement parts and/or per-
forming maintenance tasks axle support 104 is removed
from the lifting system 102 and vehicle V can be lowered
with lifting system 2.

[0064] Lifting columns 2 can also be used in combina-
tion with other lifting systems, such as in-ground lifting
system 202.

[0065] In an alternative embodiment (figure 5A) lifting
column 2 comprises first mast 14, second mast 16, and
a number of wheels 10, 12. Masts 14, 16 are provided
at a relative distance to each other that is defined by the
mast distance D. Mast distance D defines the opening
between masts 14, 16 that enables access to a vehicle
wheel, for example. Carrier 18 comprises carrying part
20 with first carrier fork 22 and second carrier fork 24.
Carrier 18 further comprises carrier guide 26 enabling
movement along masts 14, 16. In the illustrated embod-
iment wheel rotational adjuster 54’ enables rotation of
the wheel during the lifting operation. In the illustrated
embodiment wheel rotational adjuster 54’ comprises a
number of rollers that extend over the length of forks 22,
24. Optionally, adjuster 54’ comprises a number of rollers
in parallel. Furthermore, optionally adjuster 54’ is con-
nected to a drive.

[0066] Multiple wheel trolley 76 (figure 5B) comprises
wheel carrier frame 78, supporting shaft 80, wheels 82,
frame 84, and handle 86. Supporting shaft 80 is provided
with clamping element 88. Carrier frame 78 is capable
of holding a number of wheels W. In the illustrated em-
bodiment trolley 76 is configured for holding up to six
wheels on shaft 80. In the illustrated embodiment wheel
carrier frame 78 is provided with moveable engagement
member 90 that is configured for moving wheels W rel-
ative to carrierframe 78 overshaft 80. Engagement mem-
ber 90 is preferably hydraulically and/or electrically driv-
en, optionally in combination with the drive of trolley 76.
Lifting column 2 further comprises locking mechanism
44 that comprises a locking rod and handle 46.

[0067] The illustrated multiple wheel trolley 76 can be
moved relative to lifting column 2 (figure 6B-E). In the
illustrated embodiment trolley 76 can be maneuvered be-
tween masts 14, 16 of lifting column 2. Preferably, forks
22, 24 are capable of lifting wheel W from wheel carrier
frame 78. Adjuster 54, 54’ is capable of positioning wheel
W correctly relative to the vehicle. Locking mechanism
44 can be used to maintain wheel W in a stable position.
Engagement member 90 optionally moves remaining
wheels W to the end of wheel carrier frame 78.

[0068] It will be understood that alternative embodi-
ments of multiple wheel trolley 76 can be envisaged in
accordance to the presentinvention. For example, trolley
76 can be configured for carrying a different number of
wheels W such as one, two, four, or eight. Also, trolley
76 can be configured for carrying one or more carriers
18 or parts thereof, optionally with vehicle parts such as
wheel W, wheel drive, batteries.

[0069] The presentinvention is by no means limited to
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the above described preferred embodiment thereof. The
rights sought are defined by the following claims, within
the scope of which many modifications can be envisaged.

Claims
1. Lifting column for lifting a vehicle, comprising:

- aframe provided with a first mast and a second
mast;

- atleast one carrier configured for engaging the
vehicle, wherein the at least one carrier is move-
able relative to the first and second mast;

- a lifting mechanism with a drive for moving the
at least one carrier and lifting the vehicle,

wherein the first and second mast are positioned on
the frame at a mast distance, and

wherein the mast distance enables access to the
wheel.

2. Lifting column according to claim 1, wherein the first
and second masts are symmetrically positioned on
the frame, and/or wherein in use the load on the car-
rier is substantially in the center between the first
and second masts.

3. Lifting column according to claim 1 or 2, further com-
prising a side-shift mechanism.

4. Lifting column according to any of the foregoing
claims, further comprising a positioner mechanism.

5. Lifting column according to any of the foregoing
claims, further comprising a tilting mechanism.

6. Lifting column according to any of the foregoing
claims, wherein the carrier comprises a wheel rota-
tional adjuster, wherein the wheel rotational adjuster
preferably comprises a roller that is configured for
acting as a fork part of the carrier.

7. Lifting column according to any of the foregoing
claims, further comprising a locking mechanism con-
figured for locking a wheel and/or components of a
wheel assembly to the carrier or frame, and orwhere-
in the carrier and/or part of the carrier comprises a
release-mechanism configured for releasing the car-
rier and/or part of the carrier from the mast.

8. Lifting column according to any of the foregoing
claims, further comprising a controller configured for
controlling movements and/or settings of the lifting
column, and/or further comprising an electrical drive
for moving the lifting column.

9. Lifting column according to any of the foregoing



10.

1.

12.

13.

14.

15.
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claims, further comprising a tool arm configured for
carrying a tool.

Lifting column according to claim 9, wherein the lift-
ing column comprises at least one battery, and
wherein in use the battery is operatively connected
to the tool for driving the tool.

Lifting system comprising at least one lifting column
according to any of the foregoing claims.

Method for lifting a vehicle, comprising the steps of:

- providing a lifting system with atleast one lifting
column according to any of the foregoing claims;
- positioning the lifting column relative to the ve-
hicle; and

- lifting the vehicle.

Method according to claim 12, further comprising the
step of performing maintenance with removing a
wheel and/or components of a wheel assembly.

Lifting column for lifting a vehicle, wherein the lifting
column comprises:

- a frame provided with a mast;

- atleast one carrier configured for engaging the
vehicle, wherein the at least one carrier is move-
able relative to the mast, and wherein the carrier
comprises two or more fork parts; and

- a lifting mechanism with a drive for moving the
at least one carrier and lifting the vehicle,

wherein the carrier comprises a wheel rotational ad-
juster that is configured as fork part.

Lifting column for lifting a vehicle, wherein the lifting
column comprises:

- a frame provided with a mast;

- atleast one carrier configured for engaging the
vehicle, wherein the at least one carrier is move-
able relative to the mast;

- a lifting mechanism with a drive for moving the
at least one carrier and lifting the vehicle;

- one or more batteries for providing power to
the lifting column and its components;

- a tool arm that can be provided with a tool con-
figured for performing operations on the vehicle,

wherein in use the one or more batteries can be op-
eratively connected to the tool for driving the tool,
such that the one or more batteries act as tool drive.
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FIG. 1A 4
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